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1. OBJECTIVES 
 
1.1 Study Design 
 
This is a Phase II study designed to test the efficacy of lenalidomide in combination with 
reinduction chemotherapy (mitoxantrone/etoposide/cytarabine) for patients with relapsed or 
refractory acute myeloid leukemia (AML).  
 
1.2 Primary Objectives 
 
The primary objective of this study is to assess rates of complete remission (CR) and rates of 
complete remission with incomplete platelet recovery (CRp) after treatment with mitoxantrone, 
etoposide, cytarabine (MEC) and lenalidomide. 
 
1.3 Secondary Objectives 
 

1. To evaluate the days to neutrophil recovery (the first of 3 days of ANC >500) 
2. To evaluate the days to platelet recovery (platelet count >20K unsupported) 
3. To evaluate the treatment-related mortality(the number of non-relapse related deaths in the 

first 50 days of starting treatment) 
4. To evaluate the transfusion support (the number of red blood cell and platelet transfusions 

needed in the first 50 days of treatment) 
5. To determine if certain genetic profiles of the leukemia predict for better response (optional 

correlate)  
 
2. BACKGROUND 
 
2.1 Acute Myeloid Leukemia 
 
There are 12,000 new cases of acute myelogenous leukemia (AML) each year in the United 
States, with a median age of onset of 67. AML is characterized by an arrest in differentiation and 
uncontrolled proliferation of myeloid precursors in the bone marrow, leading to a decrease in the 
mature, infection fighting cells and severe infections. Unfortunately, successful treatment of 
AML remains a difficult challenge.   Although complete remission can be achieved in 
approximately 60- 70% of patients using combination chemotherapy with an anthracycline and 
cytarabine, the majority of patients relapse. (1) Therefore, approximately 70% of patients with 
AML may be candidates for reinduction therapy. If a second remission can be achieved, the 
patient may be a candidate for a potentially curative allogeneic stem cell transplant.  (2) 
 
Reinduction attempts are less successful than primary induction therapy, and therefore, the 5 
year disease free survival rate for all patients with AML is 25% and less than 10% for patients 
over the age of 60. (3, 4, 5) Since the majority of AML patients fail standard therapy, the 
development of more effective salvage reinduction chemotherapy is essential.  The prognosis is 
particularly poor for patients who are older, who have disease derived from myelodysplastic 
syndromes (MDS) or myeloproliferative disorders (MPD), and those with secondary AML from 
prior chemotherapy.  A complete remission is achieved in less than 40% of cases, with very poor 
survival rates of less than 10%. (6, 7). 
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The majority of relapses occur within the first year following primary induction. The high 
relapse rate has been attributed to the persistence of leukemic stem cells, which display 
resistance to cytotoxic chemotherapy.   While several large randomized studies such as the 
United Kingdom Medical Research Council have compared primary induction regimens, there is 
much less published on reinduction treatment. (8) 
 
2.2 Mitoxantrone, Etoposide, and Cytarabine 
 
There are many regimens that have been employed for reinduction and no regimen is clearly the 
standard of care. One commonly employed regimen used to treat patients with relapsed and 
refractory AML involves mitoxantrone, etoposide, and cytarabine (MEC). (9) This regimen was 
introduced in 1991 for the treatment of relapsed or refractory AML and has been used alone and 
in combination with multi-drug resistance modulators and monoclonal antibodies. (10-12) 
 
One hundred and ninety-one AML patients participated in a multicenter study of MEC 
chemotherapy given as mitoxantrone 8 mg/m2, etoposide 80 mg/m2, and cytarabine 1 gm/m2 
daily for 6 days.  (10) Patients were randomized to MEC alone or to receive MEC plus the CD33 
antibody lintuzumab. Patients were either resistant to initial treatment or relapsed within 12 
months of initial therapy. Forty-six percent of patients were over age 60. Induction related deaths 
were 13%.  Side effects included nausea, vomiting, diarrhea, mucositis, elevated liver function 
tests, with mucositis reported in 21% of patients.  Patients received one course of induction 
chemotherapy.  Twenty-two percent of patients receiving MEC achieved a complete remission 
and 5% of patients achieved a CRp (complete remission without platelet recovery). Patients in 
CR received a second course of MEC with mitoxantrone 8 mg/m2 daily x 2 days, etoposide 80 
mg/m2 daily x 4 days, and cytarabine 1 gm/ m2 daily x 4 days. Median survival was 5 months.  
There was no difference in remission rates or survival between the MEC and MEC plus 
lintuzumab arms. 
 
Tallman and colleagues reported on 38 patients, median age 47 years, with MEC chemotherapy 
with or without the multidrug resistance inhibitor cyclosporine. (11) The drugs were dosed as 
follows: mitoxantrone 10 mg/m2 daily x 5 days, etoposide 100mg/ m2 daily x 5 days, and 
cytarabine 1g/m2 daily x 5 days. Patients were either in first recurrence after < 6 months of 
complete remission (11 patients), refractory to initial induction therapy or to one attempt at 
reinduction after recurrence (18 patients), in second recurrence (4 patients), or in recurrence after 
either allogeneic or autologous bone marrow transplantation (5 patients). There was one 
treatment related death.  The remission rate was 23% and the median survival 104 days. Patients 
received a second cycle of MEC in identical doses if there was persistent disease on Day +14. 
There was no difference in remission rate or survival between the patients that did or did not 
receive cyclosporine. 

A slightly modified version of the MEC regimen, randomized with and without the multidrug-
resistance inhibitor PSC-833 (Valspodar), was studied in 129 patients, median age 58 years, with 
relapsed or refractory AML and high-risk MDS. (12)  Eligible patients had relapsed less than 6 
months after first complete remission, after allogeneic or autologous stem cell transplantation, or 
were in second or greater relapse, refractory to induction chemotherapy, or secondary AML, or 
MDS with greater than 10% blasts. The MEC patients received mitoxantrone 8 mg/m2/d, 
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etoposide 100 mg/m2/d, cytarabine 1 gm/m2/d, all days 1 to 5.   The treatment related death rate 
(non relapse) was 10%.  Complete remission was achieved in 25% of the patients receiving 
MEC.  The median time to CR was 40 days; 25% of patients required 2 courses of treatment to 
achieve CR. Patients with secondary AML and MDS (no prior induction chemotherapy) did 
slightly better with 44% CR rate, compared to 19% CR rate for the relapsed patients. The median 
survival was 5 months. There was no difference in the CR rates, median disease-free survival, or 
overall survival between patients who received MEC alone or MEC plus PSC-833.  

More modern studies have shown similar remission rates. A retrospective analysis reported on 77 
patients with relapsed or refractory AML treated with MEC at the following doses: mitoxantrone 
8 mg/m2/d, etoposide 100 mg/m2/d, cytarabine 1 gm/m2/d, all days 1 to 5. (13) Eighteen percent 
of patients achieved a complete remission and the overall survival was 6.8%. There was trend to 
improved response in patients with favorable risk cytogenetics. 

There have been no prospective randomized trials comparing MEC chemotherapy to other 
salvage regimens. A retrospective study compared MEC to a clofarabine, cytarabine, and G-CSF 
regimen. The complete remission rate was 26% for reinduction after MEC, with no significant 
differences between the two regimens. (14)  Single dose mitoxantrone has been compared to the 
conventional divided dose mitoxantrone; the single dose regimen was inferior, mainly due to an 
increased incidence of toxic deaths. (15) 

Thus, patients receiving reinduction chemotherapy with MEC have a poor prognosis, with only 
18-26% entering complete remission, and further investigation is warranted.  There are several 
published versions with minor variations in the 5 day MEC regimen with no prospective 
comparisons. The current MEC version in use for relapsed AML at the Dana Farber/Harvard 
Cancer Center is mitoxantrone,8-10 mg/m2/day, by IV infusion over 6-10 minutes for 5 days, 
etoposide, 100 mg/m2/day, IV over 1 hour daily for 5 days, and cytarabine, 1000 mg/m2/day, IV 
over 1 hour daily for 5 days.  This regimen will serve as the basis chemotherapy regimen for this 
study. 

2.3 Lenalidomide 
 
Lenalidomide is a proprietary IMiD® compound of Celgene Corporation.  IMiD® compounds 
have both immunomodulatory and anti-angiogenic properties which could confer antitumor and 
anti-angiogenic effects.   
Lenalidomide demonstrates pleiotropic activities in distinct cell types that result in direct 
antitumor effects on cancer cells, inhibition of stromal growth factor support, and enhancement 
of host anticancer immunity. (16-20)  The clinical activity of lenalidomide has been most notable 
in B-cell malignancies including MM, MCL, DLBCL, FL, and B-cell CLL. (21-24)  
The activity of lenalidomide may be further subdivided into the following categories: direct 
antiproliferative activity against hematopoietic tumor cells; immunomodulatory activity 
including upregulation of T cell and NK cell responses; and inhibition of monocyte responses, 
antiangiogenic activity, and pro-erythropoietic activity. 
Lenalidomide’s pleiotropic activities in a range of cell types including MM cells and immune 
effector cells suggest modulation of multiple molecular pathways. Studies conducted to identify 
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the molecular target(s) of lenalidomide have shown that it physically associates with the protein 
cereblon (encoded by the CRBN gene), a protein required for the teratogenic effects of 
thalidomide in zebrafish and chicken embryos (25).  Cereblon is a substrate receptor for an 
ubiquitin E3-ligase complex containing deoxyribonucleic acid (DNA) damage-binding protein 1 
(DDB1), cullin 4 (CUL4), and regulator of cullins 1 (Roc1) proteins (CRL4cereblon) (25).  Upon 
binding to Cereblon, lenalidomide induces the ubiquitination of substrate proteins, including 
Ikaros (encoded by the gene IKZF1) and Aiolos (encoded by the gene IKZF3), thus targeting 
them for proteasomal-dependent degradation (26-28).  It was also demonstrated that the 
expression of Cereblon in MM cells is linked to the anti-proliferative effects of lenalidomide and 
to the acquired resistance in vitro (29-30).  The downstream anti-proliferative and pro-apoptotic 
effects of Ikaros and Aiolos are linked to the subsequent downregulation of the MM growth-
promoting factors c-Myc and IRF4.  
Ikaros and Aiolos are zinc finger transcription factors initially discovered as regulators of the T 
cell receptor and are required for proper hematopoiesis particularly lymphocyte development and 
plasma cell maturation. Cereblon expression also mediates the T-cell response to lenalidomide 
through the targeted degradation of Ikaros and Aiolos (26,29).  In activated T cells in which 
cereblon was transiently decreased, interleukin-2 (IL-2) and TNF-α induction by lenalidomide 
was markedly reduced.  Since IL-2 and TNF-α are important for tumor surveillance by activated 
T cells, these results indicate that some of the immunomodulatory effects of lenalidomide are 
mediated via initial binding to cereblon.  Specifically, upon engagement with the CRL4cereblon, 
lenalidomide induced ubiquitination and proteasomal degradation of Ikaros and Aiolos in T cells 
in a time- and concentration-dependent manner (26-28).  Because Ikaros and Aiolos are known 
repressors of the IL-2 promoter, their degradation in response to lenalidomide and other IMiDs® 
compounds, explains the enhanced T cell IL-2 production . 
In summary, lenalidomide exhibits potent anti-tumor activity in B cell malignancies, which 
appears to be mediated through the protein target, cereblon.  While specific cereblon interaction 
networks are still to be defined, these results are key for further understanding of the mechanism 
of lenalidomide effects.  
 
2.3.1 Clinical experience in multiple myeloma with lenalidomide 
 
In 2 phase I studies in multiple myeloma, a total of 41 patients have been treated with 
lenalidomide.  In one study at the University of Arkansas, 15 patients who relapsed or were 
refractory to high dose melphalan therapy with stem cell transplant were treated for 4 weeks in 
an open-label safety study and were permitted to continue therapy in an extension phase of the 
trial.  Patient cohorts were treated at the following daily doses: 5mg, 10mg, 25mg, and 50mg.  
(31)    In a similar study at the Dana Farber Cancer Institute, 27 patients with rapidly advancing 
refractory multiple myeloma were enrolled.  (32) 

Anti-myeloma activity was observed in each of these 2 phase I studies.  Decreases in neutrophil 
and platelet counts were the dose-limiting toxicities associated with lenalidomide.  The 
maximum tolerated dose (MTD) was not reached within 28 days. Due to dose modifications 
associated with myelosuppression observed beyond Day 28 at the 25mg and 50mg daily dose 
levels, the dose schedule most widely used in future studies has been lenalidomide 25 mg on 
Days 1-21, repeated every 28 days.   
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Pharmacokinetic analyses were performed on 15 multiple myeloma patients treated in the phase I 
studies.  Absorption was found to be rapid on both Day 1 and Day 28 with time to maximum 
blood levels ranging from 0.7 to 2.0 hours at all dose levels (5mg, 10mg, 25mg, and 50mg).  
Plasma lenalidomide declined in a monophasic manner with elimination half-life ranging from 
2.8 to 6.1 hours on both Day 1 and 28 at all 4 doses.  No plasma accumulation was observed with 
multiple daily dosing.  Peak and overall plasma concentrations were dose proportional over the 
dosing range of 5mg to 50mg. (33) 

 

A multicenter, randomized, phase II trial compared 2 syncopated dose schedules of lenalidomide 
used alone or in combination with dexamethasone in the treatment of relapsed or refractory 
multiple myeloma.  All patients were treated on Days 1-21 of a 28-day cycle.  Patients treated 
with 15mg BID experienced more myelosuppression and dose reductions compared with patients 
treated with 30mg daily.  Anti-myeloma activity was observed with each dose and schedule of 
single agent lenalidomide.  The addition of dexamethasone to lenalidomide yielded responses in 
some patients who had not responded to lenalidomide alone.  (34). 

A phase II trial utilizing lenalidomide plus dexamethasone for newly diagnosed multiple 
myeloma patients was reported by the Mayo Clinic. Lenalidomide was given orally 25 mg daily 
on days 1-21 of a 28-day cycle. Dexamethasone was given orally 40 mg daily on days 1-4, 9-12, 
17-20 of each cycle. Objective response was defined as a decrease in serum monoclonal protein 
by 50% or greater and a decrease in urine M protein by at least 90% or to a level less than 200 
mg/24 hours, confirmed by two consecutive determinations at least 4 weeks apart. Thirty-one of 
34 patients achieved an objective response, including 2 (6%) achieving complete response (CR), 
and 11 (32%) meeting criteria for both very good partial response and near complete response, 
resulting in an overall objective response rate of 91%. Of the 3 remaining patients not achieving 
an objective response, two had minor response (MR) and one stable disease. Forty-seven percent 
of patients experienced grade 3 or higher non-hematologic toxicity, most commonly fatigue 
(15%), muscle weakness (6%), anxiety (6%), pneumonitis (6%) and rash (6%). Rev/Dex is a 
highly active regimen with manageable side effects in the treatment of newly diagnosed 
myeloma.  (35) 

Celgene Corporation sponsored 2 multicenter, randomized, double-blinded, placebo-controlled 
phase III trials [1 U.S. (MM-009) and 1 international (MM-010)] in patients with relapsed or 
refractory multiple myeloma. (36)   More than 350 patients were enrolled into each of these 
studies.  All patients had to be considered sensitive to dexamethasone and were treated with 
dexamethasone 40mg qd, Days 1-4, 9-12 and 17-20.  In addition to receiving dexamethasone, 
patients were randomized to lenalidomide 25mg qd or placebo, Days 1-21.  Cycles were repeated 
every 28 days.   After 4 cycles, there was a predetermined reduction of the dexamethasone dose 
to 40mg qd, Days 1-4 repeated every 28 days.  In both studies, a pre-specified interim analysis 
conducted by an Independent Data Monitoring Committee demonstrated that subjects receiving 
the combination of lenalidomide (Len) plus dexamethasone (Dex) had significantly longer times 
to progression and higher response rates than those treated with single-agent dexamethasone.  
These studies led to the FDA approval of lenalidomide in combination with dexamethasone for 
the treatment of multiple myeloma in patients that have received at least one prior therapy. 
 
2.3.2 Clinical experience in myelodysplastic syndromes (MDS) with lenalidomide 
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An exploratory trial in 43 MDS patients with transfusion dependent or symptomatic anemia was 
conducted at the University of Arizona.  (37)    Patients received lenalidomide at doses of 25mg 
or 10mg per day, or of 10mg on Days 1-21, repeated every 28 days.  All patients had had no 
response to erythropoietin or had a high endogenous erythropoietin level.  Response rates were 
similar across the 3 dose schedules used.  Responses were observed in 24 patients overall (56%) 
including 21 patients with a major response and 20 patients with sustained transfusion 
independence.  Patients with a major response reached a median hemoglobin level of 13.2 grams 
per deciliter, with a corresponding 5.3 grams per deciliter median increase from baseline.  After a 
median follow-up of 81 weeks, the median duration of major response had not been reached and 
was more than 48 weeks.  Of 20 patients with karyotypic abnormalities, 10 (50%) patients had a 
complete cytogenetic remission.  The response rate was highest in patients with a clonal 
interstitial deletion involving chromosome 5q31.1 (10 out of 12, 83%).  Neutropenia and 
thrombocytopenia were the most common adverse events, and resulted in dose delays or 
reductions in 25 patients (58%). 
Celgene Corporation sponsored a multicenter trial (MDS-003) of 148 MDS patients with a clonal 
interstitial deletion involving chromosome 5q31.1.  Lenalidomide was given at a dose of 10mg 
on Days 1-21, repeated every 28 days, to 44 patients, and at a dose of 10mg daily to the other 
104 patients.  Transfusion independence was achieved in 93 patients (64%), with a median 
hemoglobin increase of 3.9g/dl. Cytogenetic response was achieved in 76% of transfusion 
independent patients with 55% achieving a cytogenetic complete response. Pathologic complete 
response was documented in 32 out of 110 (29%) evaluable patients.  With a median follow-up 
of 9.3 months, the median response duration had not been reached.  Neutropenia (39%) and 
thrombocytopenia (35%) were the most common adverse events requiring dose delays or 
reductions.   (38) 
Another Celgene sponsored trial (MDS-002) in patients with low to intermediate-1 risk MDS 
enrolled 215 patients, of whom, 166 were documented to have low to intermediate-1 risk MDS.  
Among the patients with documented low to intermediate-1 risk MDS, 84 patients (51%) 
responded to treatment.  Transfusion independence was achieved in 54 patients (33%) and 30 
patients (18%) achieved a minor response, defined as a 50% or greater decrease in blood 
transfusion requirement.  The median duration of transfusion-independence was 41 weeks.  The 
median baseline hemoglobin level was 8.0g/dl, which increased by 3.2g/dl in responding 
patients.  Among 20 patients evaluable for cytogenetic response, 9 patients (45%) experienced a 
cytogenetic remission.  (39) 

Sixty-seven percent of patients with del (5q) MDS achieved transfusion independence after 
treatment with lenalidomide. (39) Treatment related cytopenia correlated with clinical response 
in patients with del (5q) myelodysplasia. (40)  Treatment with lenalidomide also resulted in 
responses in patients with normal cytogenetics. (41) Two hundred and fourteen patients received 
lenalidomide 10 mg daily or 10mg days 1-21 of a 28 day cycle. Patients had low or intermediate-
1 risk MDS non 5q- and were transfusion dependent. Transfusion independence was achieved in 
26% of patients.  

2.4 Rationale 
 
Revlimid® (lenalidomide) is indicated for the treatment of patients with transfusion-dependent 
anemia due to Low- or Intermediate-1-risk myelodysplastic syndromes associated with a deletion 
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5q cytogenetic abnormality with or without additional cytogenetic abnormalities.  Revlimid® is 
also approved in combination with dexamethasone for the treatment of patients with multiple 
myeloma and Revlimid® has recently been approved in the treatment of patients with mantle cell 
lymphoma whose disease has relapsed or progressed after two prior therapies, one of which 
included bortezomib.  
 
2.4.1 Role of Lenalidomide in Acute Myeloid Leukemia 

Recently, lenalidomide has been shown to have activity in acute myelogenous leukemia, given at 
a dose of 35-50 mg daily as a single agent. (42-44)  Chandler and colleagues performed a dose 
escalation trial of lenalidomide. The 50 mg dose was the maximum tolerated dose with higher 
doses resulting in dose-limiting fatigue. (42)  Blum et al reported on a Phase I study of 31 
patients with relapsed or refractory AML who received lenalidomide in doses of 25-75 mg daily 
Days 1-21 of a 28 day cycle. (43)  Fatigue was considerable at a dose of 75 mg. Five patients 
achieved a complete response. 

Thirty-three patients over age 60 received lenalidomide 50 mg daily in 2 28 day cycles, followed 
by a low dose lenalidomide (10 mg) maintenance if they did not progress. Overall complete 
remission/complete remission with incomplete platelet recovery rate was 30%, with patients with 
low blast counts more likely to respond. (44) The CR rate was 53% in patients completing the 
high dose lenalidomide treatment.  The median time to CR was 30 days and the duration of CR 
was 10 months. The most common toxicities were neutropenia, thrombocytopenia, and infection. 

Two patients with AML with trisomy 13 cytogenetic abnormality responded to lenalidomide. 
(45) One patient received lenalidomide 50 mg daily for 14 days, followed by 30 days off therapy 
and 21 days of lenalidomide 50 mg daily, and the other patient received a dose of 35 mg daily 
Days 1-21 of repeated 28 day cycles. Both patients achieved a complete remission, and relapsed 
after 9 months of CR.  

Sekeres and colleagues treated 37 older AML patients with del (5q) with lenalidomide 50 mg 
daily for induction, and 10 mg daily for maintenance. (46) The median age was 74 years. 
Fourteen patients completed induction, and five patients achieved a complete remission.  

Combinations of lenalidomide with standard chemotherapy are currently under investigation. 

Laboratory correlates of the AML patients treated with lenalidomide indicated suppression of the 
tumor clone, as assessed by fluorescence in situ hybridization for del (5q31). (47)  Twenty-eight 
patients with AML or high risk MDS, all with chromosome 5 abnormalities, alone or in 
combination, were treated with lenalidomide 30 mg daily for 16 weeks. Nineteen percent of 
patients had a major cytogenetic response and eight percent had a minor cytogenetic response. 
Thirty-five percent of patients had a clinical response, including 9 of 10 who completed the full 
16 weeks of treatment.  

Data from Ohio State University and others has shown that microRNA (miR)-181 a and b is 
associated with improved outcomes in cytogenetically normal and cytogenetically abnormal 
AML. (48,49)   More recent work suggests that lenalidomide increases miR-181a and b, which 
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Chest x-ray X     

Toxicity assessment4 X ongoing throughout 

Enroll in REMS X     

Pregnancy Test 
Child Bearing Female X   X  

Optional Research Studies X5 b X   

 
1 Chemistry testing to include creatinine, eGFR, BUN, potassium, sodium, chloride, HCO3, glucose, magnesium, 
phosphorus, calcium. Liver function testing to include ALT, AST, total bilirubin, alkaline phosphatase, albumin. 
2 All patients will have bone marrow examined at count recovery or at Day +35 +/- 3 days. Patient will be off 
treatment if persistent leukemia or need for further treatment.  Patients who have count recovery within one week of 
the Day 35 marrow do not need a repeat bone marrow. Patients who have not experienced count recovery by Day 45 
will have marrow at Day 45+/-3 days regardless of counts.  Patients may have additional bone marrows performed 
as clinically indicated. 
3The day 4 peripheral blood research sample should be obtained prior to the initiation of MEC chemotherapy (may 
be obtained before or after lenalidomide on that day). 
4 Toxicity will be assessed from the time of first dose of study treatment through 30 days past the last dose of study 
treatment. 
5Molecular testing (correlative 1) may be performed at the time of disease relapse and within 2 months of study 
enrollment, provided no intervening systemic chemotherapy has been administered (excluding hydroxyurea or 
6MP). 
bSamples for optional correlative 4 may be collected at baseline prior to chemotherapy, and on day 3 of treatment (or 
day 2 or 4 if on a weekend, but prior to MEC administration). 
 
  
11. MEASUREMENT OF EFFECT 
 
11.1 Count Recovery 
 
11.1.1 Time to Neutrophil Recovery 
 
The time to neutrophil engraftment is defined as the first 3 consecutive days of absolute 
neutrophil count >500. 
 
11.1.2 Time to Platelet Recovery 
 
Platelet recovery is defined as a platelet count ≥ 20,000/µL for three consecutive measurements 
over three or more days.  The first of the three days will be designated the day of platelet 
engraftment.  Subjects must not have had platelet transfusions during the preceding 3 days or in 
the following 7 days after the day of engraftment, unless the platelet transfusion is being given 
specifically to achieve a platelet threshold to allow an elective invasive procedure, such as a 
central catheter removal.  The time to a platelet count ≥ 100,000/µL will be collected as well. 
 
11.2 Treatment-related Mortality 
 
All deaths in the absence of relapse of the primary malignancy will be considered treatment 
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related mortality.  The cumulative incidence of treatment related mortality at 50 days will be 
measured. 
 
11.3 Relapse-Free and Overall Survival 
 
Both overall survival and relapse-free survival will be assessed at 45 days after the start of study 
treatment, as well as over the 3 year planned follow-up period. Overall survival is defined as 
time from diagnosis of disease until date of death or censored on the last known date alive if 
patients are still alive. Testing for recurrent malignancy in the blood, marrow or other sites will 
be used to assess relapse after treatment. Relapse is defined by morphological evidence of the 
original malignancy consistent with pre-treatment features.  Minimal residual disease is defined 
by the sole evidence of malignant cells by flow cytometry, or fluorescent in situ hybridization 
(FISH), or polymerase chain reaction (PCR), or other techniques, in absence of morphological or 
cytogenetic evidence of disease in blood or marrow.  Since the frequency of testing for minimal 
residual disease is highly variable, and the sensitivity is highly variable among laboratory 
techniques, evidence of minimal residual disease will not be sufficient to meet the definition of 
relapse in the context of this study.  Relapse free survival is defined from time of diagnosis to 
disease relapse or death whichever occurs first or censored on the last known date of free from 
disease relapse. 
 
11.4 Second Malignancies 
 
Patients will be followed for the development of second cancers, including lymphoproliferative 
disorder and myelodysplasia/myeloproliferative disorder. See Section 7.3.2 
 
11.5 Evaluation of Response 
 
All participants included in the study must be assessed for response to treatment, even if there 
are major protocol treatment deviations or if they are ineligible. Each participant should be 
assigned one of the following categories: 1) complete remission, 2) complete remission without 
neutrophil or platelet recovery, 3) persistent disease, 4) early death from leukemia 5) early death 
from toxicity, or 6) unknown (not assessable, insufficient data). World Health Organization 
(WHO) criteria will be used to assess response. Patients will be assessed for complete remission 
or complete remission without platelet recovery per WHO criteria. (43) Patients who experience 
toxicity but die with persistent leukemia will be classified as 3) death of persistent disease. 

 
Morphologic Complete Remission (CR): 
Defined as morphologic leukemia-free state, including <5% blasts in Bone Marrow aspirate with 
marrow spicules, no persistent extramedullary disease, ANC >1000/mm3 and platelet count 
>100,000/mm3. 

 
Morphologic Complete Remission without neutrophil (CRi) or platelet recovery (CRp):  
Defined as CR with the exception of neutrophil count < 1,000/mm3 (CRi) or platelet count < 
100,000/mm3 (CRp). 

 
Persistent Disease:  
Greater than 5% blasts in the marrow. 
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Recurrence/morphologic relapse:  
Defined as reappearance of >5% blasts in the bone marrow, not attributable to any other cause, 
after the documentation of complete remission (CR) 
 
Early death from leukemia: 
Defined as death within 50 days of treatment attributed to persistent leukemia. 
 
Early death from toxicity: 
Defined as death within 50 days of start of treatment attributed to therapy in the absence of 
leukemia. 
 
11.6 Transfusion Requirements 
 
Patients will receive transfusion support per institutional guidelines. The number of red blood 
cell and platelet transfusions needed in the first 50 days of treatment will be assessed. 
 
 
12. DATA REPORTING / REGULATORY REQUIREMENTS 
 
Adverse event lists, guidelines, and instructions for AE reporting can be found in Section 7.0 
(Adverse Events: List and Reporting Requirements). 
 
12.1 Data Reporting 
 
12.1.1 Method 
 
The Office of Data Quality (ODQ) will collect, manage, and perform quality checks on the data 
for this study. 
 
12.1.2 Responsibility for Data Submission 

 
Participating sites within are responsible for submitting data and/or data forms to the ODQ 
according to the schedule set by ODQ. 
 
12.2 Data Safety Monitoring 
 
The DF/HCC Data and Safety Monitoring Committee (DSMC) will review and monitor toxicity 
and accrual data from this study. The committee is composed of clinical specialists with 
experience in oncology and who have no direct relationship with the study. Information that 
raises any questions about participant safety will be addressed with the Overall PI and study 
team. 
 
The DSMC will review each protocol up to four times a year or more often if required to review 
toxicity and accrual data. Information to be provided to the committee may include: up-to-date 
participant accrual; all grade 2 or higher unexpected adverse events that have been reported; 
summary of all deaths occurring with 30 days of intervention for Phase I or II protocols; any 
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response information; audit results, and a summary provided by the study team. Other 
information (e.g. scans, laboratory values) will be provided upon request.  
 
12.3 Multicenter Guidelines 
 
This protocol will adhere to the policies and requirements of the DF/HCC Multi-Center Data and 
Safety Monitoring Plan.  The specific responsibilities of the Overall PI, Coordinating Center, and 
Participating Institutions and the procedures for auditing are presented in Appendix B. 

 
• The Overall PI/Coordinating Center is responsible for distributing all IND Action Letters 

or Safety Reports to all participating institutions for submission to their individual IRBs 
for action as required. 
 

• Mechanisms will be in place to ensure quality assurance, protocol compliance, and 
adverse event reporting at each site. 
 

• Except in very unusual circumstances, each participating institution will order the study 
agent(s) directly from supplier.  A participating site may order the agent(s) only after the 
initial IRB approval for the site has been forwarded to the Coordinating Center. 

 
12.4 Collaborative Agreements Language 
 
N/A 
 
13. STATISTICAL CONSIDERATIONS 
 
Primary objective 
This is a single arm study to evaluate the efficacy of lenalidomide in combination with 
reinduction chemotherapy (mitoxantrone/etoposide/cytarabine) for patients with relapsed or 
refractory AML.  
 
Sample size  
The primary endpoint is complete remission (CR) and CRp after MEC+lenalidomide. A 45% 
complete remission rate will be considered clinically significant.  The response evaluation will 
be assessed after the first (and only) cycle of treatment. There is no retreatment as a part of this 
protocol. We will plan to evaluate patients who receive the study treatment; we will plan to 
replace up to 2 patients who are not able to complete the ten days of therapy. 
 
A two-stage design is considered here.  A total number of 40 patients is needed in order to detect 
a 20% response rate increase, assuming the null hypothesis is 25%, with a 90% power and 9% 
one-sided type I error rate.  The study will be reevaluated if 4 or fewer responses out of 18 
patients are observed and the treatment will be declared inactive if fewer than 14 responses are 
seen in the total 40 patients. Factors during treatment, such as the rate of treatment completion, 
may be considered in evaluating any responses. The probability of stopping at the first stage is 
0.52, if the true response rate is 25%.   
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We chose this study design over other possible phase II study designs, including randomized 
phase II designs, because it is powered toward identifying a clinically significant improvement in 
response (20% increase compared to historical rates); a smaller randomized study may be 
underpowered to identify the true response rate. 
 
Primary analysis 
The rate of CR+CRp will be calculated along with the corresponding 90% two-stage exact 
binomial CI.  
 
The analyses for secondary objectives will be descriptive in nature.  Proportion of patients with 
ANC recovery/platelet recovery (as defined in Section 11.1) will be reported, along with median 
days to counts recovery. Total transfusion requirements will be reported as the median and range 
of each blood product. Cumulative incidence of treatment related mortality (defined in Section 
11.2) will be estimated using relapse and early death from relapse as competing risks.   Overall 
survival and Relapse-free survival (defined in Section 11.3) will be estimated using the Kaplan-
Meier method. 
 
Participants who never start protocol therapy, or who do not complete the 10 days of protocol 
based chemotherapy will be excluded from the analyses and will be replaced.  The estimated 
accrual period is 2.5 years. 
 
13.1.1  Evaluation of toxicity 
 
All participants will be evaluable for toxicity from the time of their first treatment up until day 
50 or the initiation of other therapy. In the phase I study of 35 patients, 3 dose limiting toxicities 
were noted due to prolonged count recovery. In the current study, we will monitor for toxicities 
and assess them as a part of the two stage design described above. If, within the first 10 patients 
on study, 3 or more experience prolonged neutrophil or platelet recovery beyond day 45 in the 
absence of disease, or other unacceptable toxicities felt related to the study regimen, we will put 
the study on hold to investigate further enrollment. The probability of putting the study on hold 
is 7%, if the true probability of delayed count recovery is 10%. 
 
13.1.2 Evaluation of the Primary Efficacy Endpoint 
 
Analyses will be performed on an intent-to-treat basis. Specifically, all eligible participants, 
except those who are removed and replaced, who are then included in the study, will be assessed 
for response/outcome to therapy, even if there are major protocol therapy deviations.   
 
14. PUBLICATION PLAN 
 
The results should be made public within 18 months of reaching the end of the study. The end of 
the study is the time point at which the last data items are to be reported, or after the outcome 
data are sufficiently mature for analysis, as defined in the section on Sample Size, Accrual Rate 
and Study Duration. If a report is planned to be published in a peer-reviewed journal, then that 
initial release may be an abstract that meets the requirements of the International Committee of 
Medical Journal Editors. A full report of the outcomes should be made public no later than three 
(3) years after the end of the study.  
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APPENDIX A PERFORMANCE STATUS CRITERIA 
 

ECOG Performance Status Scale Karnofsky Performance Scale 

Grade Descriptions Percent Description 

0 
Normal activity.  Fully active, able 
to carry on all pre-disease 
performance without restriction. 

100 Normal, no complaints, no evidence 
of disease. 

90 Able to carry on normal activity; 
minor signs or symptoms of disease. 

1 

Symptoms, but ambulatory.  
Restricted in physically strenuous 
activity, but ambulatory and able 
to carry out work of a light or 
sedentary nature (e.g., light 
housework, office work). 

80 Normal activity with effort; some 
signs or symptoms of disease. 

70 Cares for self, unable to carry on 
normal activity or to do active work. 

2 

In bed <50% of the time.  
Ambulatory and capable of all 
self-care, but unable to carry out 
any work activities.  Up and about 
more than 50% of waking hours. 

60 
Requires occasional assistance, but 
is able to care for most of his/her 
needs. 

50 Requires considerable assistance and 
frequent medical care. 

3 

In bed >50% of the time.  Capable 
of only limited self-care, confined 
to bed or chair more than 50% of 
waking hours. 

40 Disabled, requires special care and 
assistance. 

30 Severely disabled, hospitalization 
indicated.  Death not imminent. 

4 

100% bedridden.  Completely 
disabled.  Cannot carry on any 
self-care.  Totally confined to bed 
or chair. 

20 Very sick, hospitalization indicated. 
Death not imminent. 

10 Moribund, fatal processes 
progressing rapidly. 

5 Dead. 0 Dead. 
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1. INTRODUCTION 
 

The Dana-Farber/Harvard Cancer Center Multi-Center Data and Safety Monitoring Plan 
(DF/HCC DSMP) outlines the procedures for conducting a DF/HCC Multi-Center research 
protocol. The DF/HCC DSMP serves as a reference for any sites external to DF/HCC that 
are participating in a DF.HCC clinical trial. 

 
1.1 Purpose 

 
To establish standards that will ensure that a Dana-Farber/Harvard Cancer Center Multi-
Center protocol will comply with Federal Regulations, Health Insurance Portability and 
Accountability Act (HIPAA) requirements and applicable DF/HCC Standard Operating 
Procedures.        

 
1.2 Multi-Center Data and Safety Monitoring Plan Definitions 

 
DF/HCC Multi-Center Protocol:  A research protocol in which one  or more outside 
institutions are collaborating with Dana-Farber/Harvard Cancer Center where  a DF/HCC 
investigator is the sponsor. DF/HCC includes Dana-Farber/Partners Cancer Care (DF/PCC) 
Network Clinical Trial Affiliates.  
 
Lead Institution:  One of the Dana-Farber/Harvard Cancer Center consortium members 
(Dana-Farber Cancer Institute (DFCI), Massachusetts General Hospital (MGH), Beth Israel 
Deaconess Medical Center (BIDMC), Boston Children’s Hospital (BCH), Brigham and 
Women’s Hospital (BWH)) responsible for the coordination, development, submission, and 
approval of a protocol as well as its subsequent amendments per the DFCI IRB and 
applicable regulatory guidelines (CTEP, Food and Drug Administration (FDA), Office of 
Biotechnology Activities (OBA) etc.).  The Lead Institution is typically the home of the 
DF/HCC Sponsor. The Lead Institution also typically serves as the Coordinating Center for 
the DF/HCC Multi-Center Protocol.   
 
DF/HCC Sponsor:  The person sponsoring the submitted Multi-Center protocol who takes 
responsibility for initiation, management and conduct of the protocol at all research 
locations. In applicable protocols, the DF/HCC Sponsor will serve as the single liaison with 
any regulatory agencies. The DF/HCC Sponsor has ultimate authority over the protocol and 
is responsible for the conduct of the study at DF/HCC and all Participating Institutions. In 
most cases the DF/HCC Sponsor is the same person as the DF/HCC Overall Principal 
Investigator; however, both roles can be filled by two different people.  

 
Participating Institution:  An institution that is outside the DF/HCC and DF/PCC 
consortium that is collaborating with DF/HCC on a protocol where the sponsor is a DF/HCC 
Investigator.  The Participating Institution acknowledges the DF/HCC Sponsor as having 
the ultimate authority and responsibility for the overall conduct of the study.    
 
Coordinating Center: The entity that provides administrative support to the DF/HCC 
Sponsor in order that he/she may fulfill the responsibilities outlined in the protocol 
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document and DSMP, and as specified in applicable regulatory guidelines. In general, the 
Lead Institution is the Coordinating Center for the DF/HCC Multi-Center Protocol.   
 
DF/HCC Office of Data Quality (ODQ): A group within DF/HCC responsible ensuring 
high-quality standards are used for data collection and the ongoing management of clinical 
trials, auditing, and data and safety monitoring. ODQ also coordinates quality assurance 
efforts related to multi-center clinical research. 
 
DF/HCC Clinical Trials Research Informatics Office (CTRIO): A group within 
DF/HCC responsible for providing a comprehensive data management platform for 
managing clinical trial data. 

 
2. GENERAL ROLES AND RESPONSIBILITIES 

 
For DF/HCC Multi-Center Protocols, the DF/HCC Sponsor, the Coordinating Center, and 
the Participating Institutions are expected to adhere to the following general responsibilities:  

 
2.1 DF/HCC Sponsor 
 
The DF/HCC Sponsor, Andrew Brunner, M.D., will accept responsibility for all aspects of 
conducting a DF/HCC Multi-Center protocol which includes but is not limited to:  

• Oversee the coordination, development, submission, and approval of the protocol as 
well as subsequent amendments.  

• Ensure that the investigators, study team members, and Participating Institutions are 
qualified and appropriately resourced to conduct the protocol.   

• Include the Multi-Center Data and Safety Monitoring Plan as an appendix to the 
protocol. 

• Ensure all Participating Institutions are using the correct version of the protocol. 
• Ensure that each participating investigator and study team member receives 

adequate protocol training and/or a Site Initiation Visit prior to enrolling participants 
and throughout trial’s conduct as needed. 

• Ensure the protocol will be provided to each participating site in a language 
understandable to all applicable site personnel when English is not the primary 
language.  

• Monitor progress and overall conduct of the study at all Participating Institutions.  
• Ensure all DFCI Institutional Review Board (IRB), DF/HCC and other applicable 

(i.e. CTEP, FDA, OBA) reporting requirements are met.  
• Review data and maintain timely submission of data for study analysis.  
• Act as the single liaison with the FDA (investigator-held IND trials) as applicable. 
• Ensure compliance with all requirements as set forth in the Code of Federal 

Regulations, applicable DF/HCC requirements, HIPAA requirements, and the 
approved protocol. 

• Commit to the provision that the protocol will not be rewritten or modified by 
anyone other than the DF/HCC Sponsor. 

• Identify and qualify Participating Institutions and obtain accrual commitments prior 
to extending the protocol to that site. 
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• Monitor accrual and address Participating Institutions that are not meeting their 
accrual requirements.  

 
2.2 Coordinating Center  
 
The general responsibilities of the Coordinating Center may include but are not limited to: 

• Assist in protocol development.  
• Maintain FDA correspondence, as applicable. 
• Review registration materials for eligibility and register participants from 

Participating Institutions in the DF/HCC clinical trial management system 
(CTMS). 

• Distribute protocol and informed consent document updates to Participating 
Institutions as needed. 

• Review and approve Participating Site informed consent forms 
• Conduct and document initial and ongoing protocol training 
• Oversee the data collection process from Participating Institutions. 
• Maintain documentation and cumulative reports of Serious Adverse Event (SAE) 

reports and Deviations/Violations across all sites and provide to the DF/HCC 
Sponsor for timely review and submission to the DFCI IRB, as necessary.  

• Distribute serious adverse events reported to the DF/HCC Sponsor that fall under 
the DFCI IRB Adverse Event Reporting Policy to all Participating Institutions. 

• Provide Participating Institutions with information regarding DF/HCC requirements 
that they will be expected to comply with.  

• Carry out approved protocol monitoring plan either by on-site or remote monitoring.  
• Maintain essential regulatory documents of all Participating Institutions which 

includes but is not limited to the following: local IRB approvals/notifications from 
all Participating Institutions, confirmation of Federalwide Assurances (FWAs) for 
all sites,  all SAE submissions, Screening Logs for all sites, IRB approved consents 
for all sites, and protocol training documentation 

• Conduct regular communications with all Participating Institutions (conference 
calls, emails, etc) and maintain documentation all relevant communications. 

 
2.3 Participating Institution 
 
Each Participating Institution is expected to comply with all applicable federal regulations 
and DF/HCC requirements, the protocol and HIPAA requirements.  

 
The general responsibilities for each Participating Institution may include but are not limited 
to: 

• Document the delegation of research specific activities to study personnel. 
• Commit to the accrual of participants to the protocol. 
• Submit protocol and/or amendments to their local IRB. 
• Maintain regulatory files as per sponsor requirements. 
• Provide the Coordinating Center with regulatory documents or source documents as 

requested. 
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• Participate in protocol training prior to enrolling participants and throughout the trial 
as required (i.e. teleconferences). 

• Update Coordinating Center with research staff changes on a timely basis. 
• Register participants through the Coordinating Center prior to beginning research 

related activities.  
• Submit Adverse Event (SAE) reports to local IRB per institutional requirements and 

to the Coordinating Center, in accordance with DF/HCC or other sponsor 
requirements.  

• Submit protocol deviations and violations to local IRB per institutional requirements 
and to the DF/HCC Sponsor in accordance with DF/HCC requirements. 

• Order, store and dispense investigational agents and/or other protocol mandated 
drugs per federal guidelines and protocol requirements. 

• Have office space, office equipment, and internet access that meet HIPAA standards. 
• Participate in any quality assurance activities and meet with monitors or auditors at 

the conclusion of a visit to review findings. 
• Promptly provide follow-up and/or corrective action plans for any monitoring 

queries or audit findings. 
 
3. DF/HCC REQUIREMENTS FOR MULTI-CENTER PROTOCOLS 

 
The following section will clarify DF/HCC Requirements and further detail the expectations 
for participating in a DF/HCC Multi-Center protocol.  

 
3.1 Protocol Distribution 
 
The Coordinating Center will distribute the final DFCI IRB approved protocol and any 
subsequent amended protocols to all Participating Institutions.    

 
3.2 Protocol Revisions and Closures 
 
The Participating Institutions will receive notification of protocol revisions and closures 
from the Coordinating Center.  It is the individual Participating Institution’s responsibility 
to notify its IRB of these revisions. 
 

• Non life-threatening revisions: Participating Institutions will receive written 
notification of protocol revisions regarding non life-threatening events from the 
Coordinating Center. Non-life-threatening protocol revisions must be IRB approved 
and implemented within 90 days from receipt of the notification. 

 
• Revisions for life-threatening causes: Participating Institutions will receive 

immediate notification from the Coordinating Center concerning protocol revisions 
required to protect lives with follow-up by fax, mail, e-mail, etc.  Life-threatening 
protocol revisions will be implemented immediately followed by IRB request for 
approval. 
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• Protocol closures and temporary holds: Participating Institutions will receive 
notification of protocol closures and temporary holds from the Coordinating Center. 
Closures and holds will be effective immediately.  In addition, the Coordinating 
Center, will update the Participating Institutions on an ongoing basis about protocol 
accrual data so that they will be aware of imminent protocol closures. 

 
3.3 Informed Consent Requirements 
 
The DF/HCC approved informed consent document will serve as a template for the 
informed consent for Participating Institutions. The Participating Institution consent form 
must follow the consent template as closely as possible and should adhere to specifications 
outlined in the DF/HCC Guidance Document on Model Consent Language for PI-Initiated 
Multi-Center Protocols.  This document will be provided separately to each Participating 
Institution upon request. 
 
Participating Institutions are to send their version of the informed consent document and 
HIPAA authorization, if a separate document, to the Coordinating Center for review and 
approval prior to submission to their local IRB. The approved consent form must also be 
submitted to the Coordinating Center after approval by the local IRB for all consent 
versions. 
 
The Principal Investigator (PI) at each Participating Institution will identify the physician 
members of the study team who will be obtaining consent and signing the consent form for 
therapeutic protocols. Participating institutions must follow the DF/HCC requirement that 
for all interventional drug, biologic, or device research, only attending physicians may 
obtain initial informed consent and any re-consent that requires a full revised consent form. 

 
3.4 IRB Documentation 
 
The following must be on file with the Coordinating Center: 

• Initial approval letter of the Participating Institution's IRB.  
• Copy of the Informed Consent Form(s) approved by the Participating Institution’s 

IRB.  
• Participating Institution’s IRB approval for all amendments. 
• Annual approval letters by the Participating Institution's IRB. 

 
 

3.5 IRB Re-Approval 
 
Verification of IRB re-approval from the Participating Institutions is required in order to 
continue research activities.  There is no grace period for continuing approvals. 

 
The Coordinating Center will not register participants if a re-approval letter is not received 
from the Participating Institution on or before the anniversary of the previous approval date.   
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3.6 Participant Confidentiality and Authorization Statement 
 
In 1996, congress passed the first federal law covering the privacy of health information 
known as the Health Insurance Portability and Accountability Act (HIPPA). Any 
information, related to the physical or mental health of an individual is called Protected 
Health Information (PHI). HIPAA outlines how and under what circumstances PHI can be 
used or disclosed.  
 
In order for covered entities to use or disclose protected health information during the course 
of a study, the study participant must sign an authorization statement.  This authorization 
statement may or may not be separate from the informed consent document.  The 
Coordinating Center, with the approval from the DFCI IRB and if applicable NCI/CTEP, 
will provide a consent template, with information regarding authorization for the disclosure 
of protected health information.  
 
The DF/HCC Sponsor will use all efforts to limit its use of protected health information in 
its trials. However, because of the nature of these trials, certain protected health information 
must be collected. DF/HCC has chosen to use authorizations, signed by the participant in 
the trial, rather than limited data sets with data use agreements. 
 
3.6.1   DF/HCC Multi-Center Protocol Confidentiality 

 
All documents, investigative reports, or information relating to the participant are strictly 
confidential. Whenever reasonably feasible, any participant specific reports (i.e. 
Pathology Reports, MRI Reports, Operative Reports, etc.) submitted to the Coordinating 
Center should be de-identified. It is recommended that the assigned DF/HCC QACT case 
number (as described below) be used for all participant specific documents. Participant 
initials may be included or retained for cross verification of identification.  

 
3.7 DF/HCC Multi-Center Protocol Registration Policy 
 
All participants must be registered with DF/HCC prior to conducting any research-related 
procedures 

 
3.7.1   Participant Registration and Randomization  
 

Please refer to protocol Section 4.0: Registration Procedures 
 
3.7.2   Initiation of Therapy 

 
Participants must be registered with the DF/HCC CTMS before the initiation of treatment 
or other protocol-specific interventions. Treatment and other protocol-specific 
interventions may not be initiated until the Participating Institution receives confirmation 
of the participant’s registration from the Coordinating Center. The DF/HCC Sponsor and 
DFCI IRB must be notified of any violations to this policy. 
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3.7.3   Eligibility Exceptions 
 

CTEP specifically prohibits registration of a participant on any NCI Sponsored protocol 
that does not fully and completely meet all eligibility requirements. No exceptions to the 
eligibility requirements for a protocol without DFCI IRB approval will be permitted. All 
Participating Institutions are required to fully comply with this requirement. The process 
for requesting an eligibility exception is defined below. 

 
3.8 DF/HCC Protocol Case Number 

 
At the time of registration, the following identifiers are required for all subjects: initials, 
date of birth, gender, race and ethnicity. Once eligibility has been established and the 
participant successfully registered, the participant is assigned a unique protocol case 
number.  Participating Institutions should submit all de-identified subsequent 
communication and documents to the Coordinating Center, using this case number to 
identify the subject.     

 
3.8.1 Protocol Deviations, Exceptions and Violations 
 

Federal Regulations require an IRB to review proposed changes in a research activity to 
ensure that researchers do not initiate changes in approved research without IRB review 
and approval, except when necessary to eliminate apparent immediate hazards to the 
participant. DF/HCC requires all departures from the defined procedures set forth in the 
IRB approved protocol to be reported to the DF/HCC Sponsor, who in turn is responsible 
for reporting to the DFCI IRB. 
  
For reporting purposes, DF/HCC uses the terms “violation”, “deviation” and “exception” 
to describe departures from a protocol. All Participating Institutions must adhere to these 
requirements for reporting to the DF/HCC Sponsor and will follow their institutional 
policy for reporting to their local IRB. 

 
3.8.2  Definitions 

 
Protocol Deviation: Any departure from the defined procedures set forth in the IRB-
approved protocol which is prospectively approved prior to its implementation. 
 
Protocol Exception:  Any protocol deviation that relates to the eligibility criteria, e.g. 
enrollment of a participant who does not meet all inclusion/exclusion criteria. 
   
Protocol Violation: Any protocol departure that was not prospectively approved by the 
IRB prior to its initiation or implementation.   

 
3.8.3  Reporting Procedures 

 
DF/HCC Sponsor: is responsible for ensuring that clear documentation is available in the 
medical record and/or regulatory documents to describe all protocol exceptions, 
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deviations and violations. The DF/HCC Sponsor will also be responsible for ensuring 
that all protocol violations/deviations are promptly reported per DFCI IRB guidelines.  
 
Participating Institutions: Protocol deviations require prospective approval from the 
DFCI IRB. The Participating Institution must submit the deviation request to the 
Coordinating Center who will then submit the deviation request to the DFCI IRB. Upon 
DFCI IRB approval the deviation is submitted to the Participating Institution IRB, per 
institutional policy. A copy of the Participating Institution’s IRB report and 
determination will be forwarded to the Coordinating Center within 10 business days after 
the original submission. The deviation may not be implemented without all required 
approvals 
 
All protocol violations must be sent to the Coordinating Center in a timely manner. The 
Coordinating Center will provide training for the requirements for the reporting of 
violations.  
 
Coordinating Center:  Upon receipt of the violation/deviation report from the 
Participating Institution, the Coordinating Center will submit the report to the DF/HCC 
Sponsor for review. Subsequently, the Participating Institution’s IRB violation/deviation 
report will be submitted to the DFCI IRB for review per DFCI IRB reporting guidelines. 
DF/HCC will forward all violation reports to CTEP via an internal DF/HCC process, as 
applicable. 

 
3.9 Safety Assessments and Toxicity Monitoring 
 
The study teams at all participating institutions are responsible for protecting the safety, 
rights and well-being of study participants. Recording and reporting of adverse events that 
occur during the course of a study help ensure the continuing safety of study participants.  
 
All participants receiving investigational agents and/or other protocol mandated therapy 
will be evaluated for safety. The safety parameters include all laboratory tests and 
hematological abnormalities, physical examination findings, and spontaneous reports of 
adverse events reported by participants.  All toxicities encountered during the study will 
be evaluated according to the NCI criteria specified in the protocol. Life-threatening 
toxicities must be reported immediately to the DF/HCC Sponsor via the Coordinating 
Center. Protocols using CTEP supplied agents must report these toxicities via the Cancer 
Therapy Evaluation Program Adverse Event Reporting System (CTEP-AERS). The 
DF/HCC Sponsor will be notified of these events via CTEP-AERS. 

 
Additional safety assessments and toxicity monitoring will be outlined in the protocol. 

 
3.9.1 Guidelines for Reporting Serious Adverse Events  

 
Guidelines for reporting Adverse Events (AEs) and Serious Adverse Events (SAEs) are 
detailed in protocol Section 7: Adverse Events.   
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Participating Institutions must report the SAEs to the DF/HCC Sponsor and the 
Coordinating Center following the DFCI IRB Adverse Event Reporting Policy.  
 
The Coordinating Center will maintain documentation of all Participating Institution 
Adverse Event reports and be responsible for communicating to all participating 
investigators, any observations reportable under the DFCI IRB Reporting Requirements.  
Participating Institutions will review and submit to their IRB according to their 
institutional policies and procedures 
 

3.9.2 Guidelines for Processing IND Safety Reports  
 

The DF/HCC Sponsor will review all IND Safety Reports and ensure that all IND 
Safety Reports are distributed to the Participating Institutions. Participating Institutions 
will review /submit to their IRB according to their institutional policies and procedures. 
  

 
3.10 Data Management 
 
DF/HCC CTRIO develops case report forms (CRF/eCRFs), for use with the protocol.  These 
forms are designed to collect data for each study. DF/HCC CTRIO provides a web based 
training for all eCRF users. 

   
3.10.1    Data Forms Review 

 
Data submissions are monitored for timeliness and completeness of submission. If study 
forms are received with missing or questionable data, the submitting institution will 
receive a written or electronic query from the DF/HCC Office of Data Quality, 
Coordinating Center, or designee.  
 
Responses to all queries should be completed and submitted within 14 calendar days.   
 
Responses may be returned on the written query or on an amended paper case report 
form, or in the case of electronic queries, within the electronic data capture (eDC) system. 
In the case of a written query for data submitted on a paper case report form, the query 
must be attached to the specific data being re-submitted in response.   
 
If study forms are not submitted on schedule, the Participating Institution will 
periodically receive a Missing Form Report from the Coordinating Center noting the 
missing forms.  

 
 

4. REQUISITIONING INVESTIGATIONAL DRUG 
 

The ordering of investigational agent is specified in the protocol Section 8: Pharmaceutical 
Information.  
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Participating Institutions should order their own agent regardless of the supplier. (i.e., NCI 
or a pharmaceutical company.)   
 
If the agent is commercially available, check with the local Director of Pharmacy and/or the 
Research Pharmacy to ensure that the agent is in stock. If the agent is not stocked, ensure 
that the agent can be ordered once the protocol is approved by the local IRB.  
 
If the agent is investigational, ensure that the pharmacy will be able to receive and store the 
agent according to state and federal requirements. The local IRB should be kept informed of 
who will supply the agent (i.e., NCI or a pharmaceutical company) so that any regulatory 
responsibilities can be met in a timely fashion.  

 
5. MONITORING: QUALITY CONTROL 

 
The quality control process for a clinical trial requires verification of protocol compliance 
and data accuracy. The Coordinating Center, with the aid of the DF/HCC Office of Data 
Quality, provides quality control oversight for the protocol. 

 
5.1 Ongoing Monitoring of Protocol Compliance 
 
The Coordinating Center will implement ongoing monitoring activities to ensure that 
Participating Institutions are complying with regulatory and protocol requirements, data 
quality, and participant safety. Monitoring practices may include but are not limited to 
source data verification, and review and analysis of eligibility requirements, informed 
consent procedures, adverse events and all associated documentation, review of study drug 
administration/treatment, regulatory files, protocol departures reporting, pharmacy records, 
response assessments, and data management.  
 
Participating Institutions will be required to submit participant source documents to the 
Coordinating Center for eligibility confirmation as well as for ongoing, remote monitoring. 
Participating Institution are also be subject to on-site monitoring conducted by the 
Coordinating Center.  
 
Participating Institutions will undergo on-site monitoring by the Coordinating Center within 
3 months of enrollment of the first patient; Combination on-site and remote monitoring will 
occur every 4-6 months thereafter while patients are on treatment or in active follow-up.  
Remote monitoring may be done in lieu of on-site monitoring if no active patients are on 
trial at that site.  Once all site participants are off treatment and in long-term follow-up, 
remote monitoring will be conducted annually for confirmation of long term follow-up data 
and regulatory compliance.   
 
For remote monitoring visits, Participating Institutions will be asked to provide remote 
electronic medical record access to the monitor or will be required to forward redacted 
copies of participants’ medical record and source documents to the Coordinating Center to 
aid in source data verification.  The participants and CRFs to be reviewed at the visit will 
be communicated at least 2 weeks in advance of the scheduled monitoring visit.  Source 
documentation can be provided to the Coordinating Center via an encrypted memory stick 
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or via a secure file transfer system.  During remote monitoring visits, the Site Specific File 
will be reviewed in lieu of the site regulatory binder. 
 
On-Site Monitoring will be scheduled several weeks in advance and will be conducted over 
a 2-3 day period.  During an on-site monitoring visit, 2-4 participants will be monitored as 
well as the complete regulatory binder. Source documentation verification (SDV) will be 
conducted by having access to participants’ complete medical record and source documents.  
Participating Institutions will be expected to coordinate the necessary resources for the 
monitor, including a desk, access to all participant medical and research records (electronic 
and hard copy), the regulatory binders and access to a photocopier.  The Participating 
Institution will also be asked to assist in scheduling a pharmacy visit and a brief exit 
interview on the final day of the visit with the Study Coordinator and the Site investigator. 
 
All Participating Institutions will be required to participate in monthly Coordinating Center 
initiated teleconferences.  Once all participants have completed treatment, teleconferences 
will be scheduled as needed. 

 
5.2 Monitoring Reports 

 
Following each monitoring visit, a monitoring follow-up report will be provided to the 
Participating Site (i.e. Site PI and Coordinator).  The monitoring report will summarize any 
issued queries or data clarification requests, identify any reportable events or required 
follow-up on prior events and will specify details of any non-compliance.  Participating 
Sites are requested to respond to all queries and data clarifications requests within 10 
business days. 
 
The DF/HCC Sponsor will review all monitoring reports to ensure protocol compliance. 
The DF/HCC Sponsor may increase the monitoring activities at Participating Institutions 
that are unable to comply with the protocol, DF/HCC Sponsor requirements or federal and 
local regulations. 

 
5.3 Accrual Monitoring 

 
Prior to extending a protocol to an external site, the DF/HCC Sponsor will establish 
accrual requirements for each participating institution. Accrual will be monitored for each 
participating institution by the DF/HCC Sponsor or designee. Sites that are not meeting 
their accrual expectations may be subject to termination. 
 
The minimum accrual per participating site is 3-5 patients annually in consideration of the 
regulatory and monitoring cost and effort of overseeing each site.  
 

6. AUDITING: QUALITY ASSURANCE 
 

Auditing is a method of Quality Assurance and involves the systematic and independent 
examination of all trial related activities and documents.  Audits determine if evaluated 
activities were appropriately conducted and whether data was generated, recorded and 
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analyzed, and accurately reported per the protocol, applicable Standard Operating 
Procedures (SOPs), and the Code of Federal Regulations (CFR). 

 
6.1 Audit Plan: NCI Sponsored Trials 

 
N/A 
 
6.2 DF/HCC Internal Audits 
  
 All Participating Institutions are subject to audit by the DF/HCC Office of Data Quality 
(ODQ). Typically, approximately 3-4 participants would be audited at the site over a 2 day 
period. If violations which impact participant safety or the integrity of the study are found, 
more participant records may be audited.  

 
6.3 Audit Notifications 

 
It is the Participating Institution’s responsibility to notify the Coordinating Center of all 
scheduled audit dates (internal or NCI) and re-audit dates (if applicable), which involve this 
protocol. All institutions will forward a copy of final audit and/or re-audit reports and 
corrective action plans (if applicable) to the Coordinating Center, within 12 weeks after the 
audit date.  

 
6.4 Audit Reports  

 
The DF/HCC Sponsor will review all final audit reports and corrective action plans, if 
applicable. The Coordinating Center, must forward any reports to the DF/HCC ODQ per 
DF/HCC policy for review by the DF/HCC Audit Committee. For unacceptable audits, the 
DF/HCC Audit Committee would forward the final audit report and corrective action plan 
to the DFCI IRB as applicable. 

 
6.5 Participating Institution Performance 

 
The DF/HCC Sponsor, DFCI IRB and the NCI for CTEP trials, is charged with considering 
the totality of an institution’s performance in considering institutional participation in the 
protocol. 

 
Participating Institutions that fail to meet the performance goals of accrual, submission of 
timely and accurate data, adherence to protocol requirements, and compliance with state 
and federal regulations, may be recommended for a six-month probation period. Such 
institutions must respond with a corrective action plan and must demonstrate during the 
probation period that deficiencies have been corrected, as evidenced by the improved 
performance measures. Participating Institutions that fail to demonstrate significant 
improvement will be considered by the DF/HCC Sponsor for revocation of participation. A 
DF/HCC Sponsor and/or the DFCI IRB may terminate a site’s participation if it is 
determined that a site is not fulfilling its responsibilities as described above. 


